In this paper, the correlated multiple-input, multipleoutput (MIMO) channel capacity is studied by using the eigenvalue densities of complex central Wishart matrices. These densities are represented b y complex hypergeometric functions of matrix arguments, which can be expressed in terms of complex zonal polynomials. W e derive a close form ergodic capacity formula for correlated MIMO channels. It is shown how the channel Correlation degrndes the capacity of the commiinication system.
the MIMO wireless communications system hy nt and n,, respectively, and assume the channel coefficients are distributed as complex Gaussian and correlated at the transmitter end. This means the channel coefficients from two different transmitter antennas to a single receiver antenna can be correlated. This channel correlation, which degrades capacity [Z], depends on the physical parameters of a MIhIO system and the scatterer characteristics. The physical parameters include the antenna arrangement and spacing, the angle spread, the angle of arrival, etc. One of the objectives of this paper is to evaluate this capacity degradation for the correlated channel matrix. This will be done by deriving closed-form ergodic capacity formulas for correlated channels and their numerical evaluation. This paper is organized as follows. The correlated hfIMO channel capacity is studied in Section 2 and the computational method is given in Section 3. 2 The Correlated Channel Capacity where hij is the complex channel coefficient between input i and output j , zi is the complex signal at the ith input and uj is complex Gaussian noise, as shown in Figure 1 . The signal vector received at the output can be written as Le., in vector notation,
where y, u E en", H E C? Xnc, and z E C"'. 
(4)
The joint eigenvalues density of a complex central Wishart matrix is given by Next we define the hypergeometric function OF,(^')(., .). Let K = (kl, . . . , knz) be a partition of the integer k with kl 2 ... In this section, a numerical evaluation of a correlated Rayleigh n, x 2 channel capacity is given. Thus, we assume that we have a tweinput (nt = Next, the capacity formula of an uncorrelated Rayleigh n, x 2 channel matrix is given. In other words, we assumed we have a two-input (nt = 2), n,-output wireless communication system operating over an uncorrelated Rayleigh fading environment, which is a t y p ical fixed wireless environment. The following theorem gives the capacity expression. Table ' 2 shows the capacity in nats for an n, x 2 uncorrelated Flayleigh fading channel matrix with different levels of input power. Figure 5 shows the capacity in nats vs n, for different SNR. It is clearly seen from the table and figure that the capacity is increasing with increasing n, and SNR. Moreover, comparing Table 1 and Table 2 we can evaluate the capacity degradation due channel correlations. Note that, if uz = 1, then a similar uncorrelated Rayleigh channel capacity result can be obtained from [6] .
evaluating (4) with f(A) gives Theorem 2.
